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Abstract Tin is one of the most promising anode materials for next-generation lithium-ion batteries with a high
energy density. However, the commercialization of tin-based anodes is still hindered due to the large volume change

(over 260%) upon lithiation/delithiation cycling. To solve the problem, many efforts have been focused on enhancing
structural stability of tin particles in electrodes. In this work, we synthesize tin nano-powders with an amorphous carbon

layer on the surface and surroundings of the powder by electrical wire explosion in alcohol-based liquid media at room

temperature. The morphology and microstructures of the powders are characterized by scanning electron microscopy, X-
ray diffraction, Raman spectroscopy, and transmission electron microscopy. The electrochemical properties of the powder

for use as an anode material for lithium-ion battery are evaluated by cyclic voltammetry and a galvanometric discharge-
charge method. It is shown that the carbon-coated tin nano-powders prepared in hexanol media exhibit a high initial

charge specific capacity of 902 mAh/g and a high capacity retention of 89% after 50 cycles.
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Fig. 1. FE-SEM and FE-TEM images of Sn nano-sized powders produced by using electrical Sn wire explosion in (a) methanol,
(b) ethanol, and (c) hexanol media. (d), (e), and (f) are high resolution FE-TEM images showing carbon layers of Sn nano-sized
powders shown in Fig. 1(c). The Sn nano-sized powders shown in Fig. 1(c)~(f) is named as a “Sn@C core-shell composite

powder”
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Fig. 2. (a) X-ray diffraction spectrum and (b) Raman
spectroscopy of Sn@C core-shell composite powder shown in

Fig. 1(c)~(f).
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Fig. 3. FE-TEM image of powder obtained during a centrifuga-
tion with a suspension of Sn nano-sized powder fabricated in
ethanol media (shown in Fig. 1(b)). Centrifugation was conducted
for 10 min at 4000 rpm.
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